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{or othey oxidetion yroapsl on Yhe

polypeptids. Exapplen of iabion agtivable. grodps

inelods the hydvoxyl

& on the

arbohiydrats smolstiss of & glyooy

wethods of oxidastion, .8, B

ing thae polypeptids w©
s§ant sunll a8 pericdats o pthey axidabio
oW to those of &kill in the art, Qr-a&ding

<

gapabls of u\*aiyzi g sxidation reactions

or port
galachvas oxidase. “‘Lj§@t
d by the

sengent noleonles, ivé,s the solvisot watarssoluble

invention is o provide

&

polyner hydrazine of oxyl

e Guovalantly bondsd to ons oo

polyp &p?z@
aferred

Cwupliﬂq wabsr-solobls polyssrs ©

rigline of the vonpounds ug @tqi
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{XRIVS PoO-CHOHN
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5 LXRVIY PO OROH~OR {ORT ORS00, and

{XXVE L} Bl UH O s CO-CH QN Hy
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The above formilas.  Watsrrsolibls ovganic pﬁlvmzf%

of Inteyrest have hyvdroaxyl groups appsnded o ths
kB vgaiymar,hﬁﬂkhmﬁa and may ba zslscisd from known

watsr-selubls polypers including bub rob limited tos

fad ﬁ&xﬁgﬁn amd dextran derivebives, dnsluding
1529 ¥

dextran sulfate, Peanine oross linked dextrin, and

aaxmaxvmﬁthfi dextrin (b} cslluloss and cellulose

314

Serivativey, Insluding sethyiceilulass and
xar?a\vm@thy agalliniose (o) starveh and dexirinss, and
Ssriveatives and hydroyisctes of stageh {4

)

gﬁ?y&ik yvone givosl and derivabivas therent,
el
N

yabthyvlens glyegd, wmethoz vgoiya hvlang

x

Y

ahipdene giyeol hosopolymey

(/M

acs.

& glyodl ham FE LEReTe

yool with propylane glyeol,

QWQ?WEVEP‘S-&QQ gopolynars arg uhsulet
subistitutsd st one snd with an alkyl grsuap 8]
RER heparin wnd fragments of heparin, {£) polyvingl
alochal and polyvingl sthyl sthavs, ()

polyvinylpyrredidens, (B} o f-Polyl {I-hydvoxysthyl)~

e

preaspartanide, and {1} polyoxysthylated polyols.
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Thae coppounds of Sorpalae ATE-YXVIY may he

veprasented generally by ths formula:s

and P is s
cugpoiingds §

Tr addind
TIX, IV, ¥,

5

invention
raagtion
I, ¥V, ¥,

by the watersscluble polymer v
}: §\"t- § ‘%3‘3: )
By formulas X, XX, X1,

watar selublis organl

RIX-IE¥IY -
ion to the molsoul

VX, VIL, VI, ang

also il finﬁea polvpeptis

with ths molosules of

WIL, VIIZ, angd IX.

¥k &g

EVITT, respeativelvs

e,
e
b
Nand

-

IX

Folypeptides nodid

pagents of formuliss ¥,

VIL, VIRT, and

- Ero

i-fﬁﬁﬁwﬁﬂﬁywé and ¥

& polymsr {s® in

2

e WA

3

meo&i\&% Iy

farsulas ¥, II, III,

IX may ba raprvasanted

KITL, RIV, XV, XVI, XVII, and

EYDRAZNIDESNUDIFPIED POLYPERTIDES

Eyww&wgwgygag‘ajiwﬁf
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RV {P-NHNOSNeCH~ ] -8,

{RVIT) U N OO O - HE SO~ 1,3, and

{;{\-‘}I}: T } { PG OO U % ’3‘“ i‘amﬁi‘ﬁgmg‘:m } A .
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aubivatable groups present in polypeptide £ The €
i he

in the hydearone linsans red betwasn tha  waters

3
seluble palywer raagent and ¥ was oviginally presant
i T, not ths water-soluble polymer reggent.
In additlon Yo the molaoulss of formulae XIX,
IRII, RELV, MRV, ¥vDand XX¥IT the

shvantion also includes polypeptides nodified

o8 with the moladulss of Dornndas XIN, BE,
ARV and X¥VILL
watar-geluble polyner
KHT: BETT, XEILT; XEI¥,
I may ba repremanted by formulas
WERY

o J..} PP Sidey WG
r&a§%ﬁt$ wi fay
ARV, HRVI and X
SRVITY, MIX, “ng xxxzs RKRTE, BX¥urn

angd N¥XVI, respeotively:

ot
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abap-solubles polyner molsoulss abtachad €5
glysoprotein noleculs, as i1n hvdragons Linksd
compounsds of Formadas ¥, XY, XIY, XIXY, XAV, ¥V, VI,
XVIX, and EVIXY and ss in oxine Iioked g“myaqnﬁ\ of
formulas XRVILD, XMUX. XM, SE¥I,

XXXEV; AR and NXNVE may give differant vasulis,

~ the purposs of this spplicatisn, when a

3

@a&y§apﬁ1§& s gald 3o be devivatized By & gliven

mambar oF walter-solublas polymar solasules/nolenuls of

provelis, ths number of watsyssoluble polyners givan

iz the eapivicelly ¢

gurs moasured by gal

filtration mhrgw%fa; FPRY
The gyatienis ol oompounds of formulas X, XIg

XIT, REXIE, XIV, XV, BV, 3¥IL, angd XVILY mady resall

¥
in the orsation of & wixturs of reaction _gaxjrm.‘im,ts

Aifering Srom ane ancthey with tespest to the exast

number of walsr-soluble g \iy £ abtached to thy

g
polypeptids threugh ﬁyér azone 1ink

o

ages and ths sites
on the Fﬁiyﬁﬁ?»*ﬁﬁ whare thege bydragens linkages avs
prasant.  Sindlaviy, “hQ ﬁyﬁthesia of vompounds of
formglae SXVILL, -3%1}‘;.1}2; XXX, KXXY, XX¥II, ¥XNIiy,
LRIV, XUV and XEKVY may vesalt in tha creation of &
nixture of rsagticn py Y

Py

ik

é

diats ffaring o

A

anothar With raspsct o thae swaot hunber of watse-

solubls polvmsrs attachad teo ths pﬁiy§amﬁi&& thxmugh

N

x

oxime linkags and the sites on the polypsptide where

these oxine linkagss srs presant, ﬁs e pelymer B
: ple ldsnticoal units o varying
amounts, It will be spprsgiated that tha wolesoular

Y ORay vary cunsddsgakliye  Furthsywoerg, vhsn

have 8 given molscilay walghh, that
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nelaculay welight may only be approximate, veflsoti
Tha avmraqa polaoglay welght of & populstion of

nolaeguleg F differiy g WALl respadt oo ooena another

regards o the number of subunits presand in tha

welesules  In gensrald, Fowill have a‘b@iem&iaﬁ-waﬁgyj
£

325 BT

soladiiss
VIZE, and IXT .
KT, MRE; 54X XXJV and XXX

e oo be gouplad to s polvpeptide will va
BE

b

AN
sugapdanod With thy gpaell vpantide to be

modifisd and the spenific wabesr-soloble polymsy

selected,  Individusl pelypeptide noleculss may he

derivatizsd by ong or sore diffevent water-solubde

podienars By neang of. reagtion with differant

enbodinents of the conpourds of Tormulaw ¥ ¥, ITIy

IV, W, W, VI, VIZY, and IX {the hydrazones), or the

sompounds of formalae XIX, X, XXI, SRII, XMinx.
ANEV, XXV, XIVI snd XEVIY {the oximesi. o any
sobination of ths hy dxam wen and the oximes

&ﬁ.sﬁ*aataga hﬂ gubé@a inv@3i1nﬂ is that

1
thﬂﬂ tha blological schivity would be reduced by the

abbachmenl of & sisilay numbey of the sane waleps
solublis polymers/polypsptide wmolsoule by means of

previcualy hnowh olienical ooupling maethods and
i

onpounds.  Aspsoty of the bHiclogigal sebivity of

o~

l

ing

2

Tudse the stismdation of ved bload sll
& Oetalled desariptisg o they hiolonigal
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using an aning ingtead of
Sonponnd,

Rn&tkar sdvantags of % subieut dinvention is
that higher lsvels of water-solubls poliywmers say be
ttachad to glycoproteins : wahar-

\

dluble polymer derivatives.

if&tmﬁla ITIY, thicsswicarbasids {formula IVY, ang

sarbonis seid dihydrazids

N

of particuiar intersst beos

28

(3’
(.4

FoAQBIvItY Than Conpiray

the subisad dovenblon. Ega~';_. Invelving the wFEg
derivatisation of BRC wikh
Iuvarbazides and garh ER R
. hersin have vesglt d tha addi oaf up ko

abiut 31w3§'m?ﬁﬁ‘mnlemu1aa i of BPG,

%
¥
1
%
15
5‘:
Fecs
Yt
%
:r/
i3
{.ﬁ
,.1,
fos
Lo

whareas sinil corresponding

By

hydraside derivatives of BN hav& raxgliad iy -the

addivion of about €-12 moleou each
nelosuls of BRD.  Rasotisng o oaedd
Aibvdraside ard nydeazide gax 3 dorivatives

IRy Rave rasualited in the - ad

o
moelaoulas B osch mwlaculs of FRO.  In opdsy fov
fydrazide derivatives of mPES to ingorporats about
nPEG slugiles o sach molsculss of BRO, very sivong

oxidation conditions were reguived, .9, 50 wM
pericdate, €0 minutes incubation a8k rocm ltemparstures
The subigod nPEC semicarbazids and thisssmicarbasids
gevivatives oould be nsed bo provids BRO modified

with PEC o & s
0

%

fotx
Yoed
e

nilay extent. bub ander noyvs

i
sxidation conditions, €08y 10 8 parisdaty, for H-1F

O
minubas at 20, Strong sridizing conditions may have:

iuh

an adverse sffent on the strastuval and biologieal
propertiss of many polypspiides, thus BES

semicarbazide, carvbonio scid dibvdrazids, hydrasids
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sarhsnevlate, and thivsenivarbaside darivabtives may ba
partionlarly useful compounds for nodifying
polypeptides with PEG {or other wabaer-sslubls
Rlvasrs).
& novel sariss of owwlaming derivatives of grpg

ﬁ&v&-h&&n ﬁyntheaxﬁaﬁ and have been reacted to ths

xyl aminsg Shmwﬁﬁ high rﬁaativity ta tha
oxidissd parbohydrates.  Alse a lower pusbkey of nPESs
ould By inoovporatad onbn BRO and sUEli give the
high AR wive scbtlivity as sesn ¥ikh ths sanlvarbazide
and carbouylste hydrazide {(hydrazone forming) RPES»

Jerivabives. Tﬁig IoWed SuRh

SRV
innovporatisn s advantageous in that shortsy ang

3

b3
-

milder exidation conditions can be useﬁ in-th@

san be uged in
Similisely, pa‘taﬂz»leﬁ igh devels of wahars
auluble polynary avs stiscohed o glycoprsteing when

the nfm@mundf of formula BEY, ¥
formula XX
Fornuls XIY oxyiamine derivative. Sssotisns

¥

sre smplovad as conpsirsd bo oonparabls

invmiving darivatization of TSRO with formuls X¥Y ard
Tormils NIV desoribed heraln have resulted in the

addition of up to 1819 @F ﬂs'&a} and 31 aPEG

3

wolatulas for svery malasuls of ERQ, rsspesoblvely,
wheress similay resctions using sorresponding formula

HERET and NIX oxyiamins derivatives of EPG have
resultad in the addition of about ¥4 nolsoulas of

WPEE to sach mplscules of EPO Sexhﬂ@ﬁ BRAYS
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SYNTHESIS OF WATER-SQOLUBLE FOLYMEE

The following syntheses of the

e -sxsmplary and are net incladsd
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iimiting the dsvention. The persan

S in the art of orsanis chan
on the oxempliss

SYNTHESLS OF HYDRALG DNEFRRM IRG . B-PES

Synthesis of abid-Rvdrsadde

Thera ave- seversd ways to-synihesise
10 NEES-hydysside. Two netheds are pressntaed.

e L A L > e o e
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{31878} O Xmar< ﬁhﬁm, Bow. 184, 33§4~33§§~



i

o8
%

¥
AL

38

i

Hay
WEEG-OH s oo 3 S0 BRSO, = 20480y
xR F ke C{\iz“ e («‘7_&- ""5}1\.’& ’ ‘

Ho NN,

Ry

RED- TG e e S P RGOS Ol COS RN,

In & typloal syn far
Aftar

GeRE (MW s RU00, 1 wmmel) was dissolvad

about Five hr ab 8=
cooling 5 g ®ER
in Bl dgy ¢

ahvdrofursel. To 23504 wmy {11 mmmi}

sy hvdride was added 1 8l dry tetrahydrofuran.

The »PRESHIQ solutlion was addsd to the HaH dromelss.

Tha misburs vasostirred far . one By 8% ooy

topperature In an argon atmosphers,  Durin

he solition bodams orangs in oolor. Bromoaged
¥

o R i o . R = R dw e Ay -
auid baneyl ssbey (2039 g, 10

=

I wl dry tetrahydrofuran, and this s&lutiwn wWas

dropwize to the nPESHHD misturs. The veantisn vas

Qtirraﬁ av&rr;

X WDty & SN R Y o g o g P I S - v o RV < 3 3
RPEGR00G~heneyl aster, angd the solid was gollesated
<

and dried.  Vield 4.1 g IR =) 1VsR.  Tha

gompound was fuerther puvd

w

filed by wel filbration Qs
LE=-30 nolopn sluting with methanel methviens chioed da
1)

N ¥
<

P
15

ek

sriad bo the
v _ In 8 typival
¥ m?ﬁﬁﬁﬁﬁiwbangjl sghsr {0,194 prel)

The RPEASEEO-banay]

12

hyvdrazids by frsalmsn

sxperissnt 1.0
wag digsolved (8 2 8l wethanol/wmethylens chlovids
{511y in an “‘gkﬂ atmmggh&r&, Hydvasine {0081 wl,
2. 81 mwmoll was added and the solyution was stivrad av
QU inmp turg for arcund 70 hro The wmisturs was

s 3 “
o
&
9
s
G
ul
pa'd
oyl
$od
ot
- 3
a2
¥
3
e}
Y
ol
i
7
i
P
£
%



3]

e
e

3

3%

BRERSUAO~hydranides was muparated from ths hydragide
and was presipitstsd with ethsr. The soalid was
@Lil@ﬁ**m by Filbtrabien.
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Tﬁe above pPEGHIMNG~senicarbazide was synthesized

Spdd-amine was synthesised as
ibad by Badasekhavan Fillal, V.N., and  Mubtey,
DY O, Ovg. Chem. £33, B¥S4~8378. The

RSSO G-anine {3 D4 mwoll was dissolved in 8 ml

dichloromethane and .28 wy tfi&tky;amime wag added.
To the adxture in an argoen atmosphere was added
phosgens {in tolveng, D42 ®l,
raavhion wand overnight and then wvas bubblsd with
BIgon T ranove any sxeess phosgens. This selutis
was ooncentvated, and the residus vas dlssolved in
souhlsronsdthang and L0823 1 hyvdoasing {3 wwoll wWas
added fellowed by 2 ) wethanol. The reaction went

far 4 hy aftsr which tims gold ebhsr way added, angd
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Synbhesds of nPEG-Cavbonic dvid Sihvdrasids
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ovarnight atier which fims oold sthey was added %o

praginitate the produst, Tha pred

ésal%t@d by
filoration. ¥ield 1.84 g, The pym*;r A4 $¢
{08

‘

3o was trsated with 2 wl trifivorcacstic agid
At roowm tenparature for 10 mingtess Tha

f‘?“

riflveroasstit aoid was renoved, and tha rasultin
Qii'was Sissolved In metﬁyi@ﬂe shioride and

congenbrated, Thig step was repsated. The oil was

Qﬁ

Siszgslved In wethyleng chloride and the produnt was

] o

preeipitabted with onld sther. The product was

a

isulated by filteatisn.

ol

analysin calod. for N,

Sentheaizs of wPiG-aryihvdraside

BOO-NENR- O~ OO0
WREG-NH, @wuswwwwwwwwﬁww»“wﬁ§ mgggﬁﬁq“wgmcgh HRE §

The shove BFRASDOU~arvibydrasing was synithesized
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208, God wmoll
YRS diﬁsmlvmﬁ Eﬁml d‘vhi&x*n sthane.  E-Bubyl N»
hyﬁr@xyﬁayhﬁ&ata 0,88y, 4 mwold was addsd followead
Py 007rl triethylaning {5 mmoll. ny tha
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Aftaﬁvﬁﬁ windtes the solution wag conoentrsted.  Ths

compound was further purifisd by gel Filltvation un a
LH~20 columty elubing with ssthanol/methyiene ohloride
{11}, Yield
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40 10ml chiovefors along with oar
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{1323 mix&&V&w After &0 minubes the sslution was
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5 g¥nthssis of SHE- {OHSHAAL S SHs DN
BRRG-O~TTE
WPEG~S000~Lraesyiats - {3,800, $,4 wnoll was
10 dizmsolved in i1owl gishlordneibane to which Erbubyl N
hydroxyearbamabe {0.53g, 4 meel) oand 0.0Tmd
LHriathylaming added. Ths mixturs was
_ heated o 48Y ¢ phe rogcbisgd van
LR avernight. ol added ¥ the raactisn
e is mixtures and the pradizitats wan oollecksd
FR Wy £ilrratidon, waaheﬁy and drisd.  Thes produch (1.5
AR was plaged in & dicholovhethane/triflvercacetin aclg
R [2:7) miwture. After &0 nisubes the solution was
gongentratad,  The compound was further puy 1fied by
P gal filtration on 8 LE~EE solums eg&tzn@ witht
Esﬁfi mabhansd fn&i§3iena ehidorvide {3531
SO Snalvais. Culod. for N, ¢.28, ¥Fou
An alternative synthesis g ths
SR Bulyl Nehydroxygarbamate {083y, &
sgevay B in Inml tetpshydrafuvan folloved hy
mmoll.  After o few ninubtes this solutd
a3 £ NPRG~BA0R-tremyiatw {1,.0y, .3
xREanS awnl &atr&hyﬁrmfuxaﬁx Tha sixiiurs
and the veaction went overnight.
IR added 3

o bhe rosotion wmixture, and ths resuiting
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cipitate was molleoted by filtratlion; washed and
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Sicholorietang/Coifluorascatity a8d8 307 mixtires
Aftar &0 ninuvtes the selution wasn concantratad.  Ths
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gopbousd vas furthar pupifisd by 2

el Tiltration on g
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asingwyspetic acid {82y, 1.05 mmpol) were dissolved

in 20m1 dichlogvomethans. Benzobrias 1~i~y3m

1% swtripyrral idinophesgheniun hexafinorophosphata
{439, 2wmoll was added followsd by
Aliscpropyishhvianine {(8ofmi, 3.9 swull . The
reachtion was stirrsd oy aboub 72 hours ab poon
tenperature afier which tive cold other was added,
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After 50 minuted the solution was concenbvated.  Ths

38 compound was Surther purifisd by gel fittration on a
LH-20 oolumn elubing with methanol/sethylene chilnride
$8:1).  The resulbing vellow precipitate was baken up
in watsr and was treated with deoolorizing oavhon,
aftar about 3 by the degelorizing carhon was

IR Filterad, and the oleay filtrats was songspirated.
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i
with sodinn salifahz, filtersd, and ths Filtraby was
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